Scanning near field optical/atomic force microscopy of bromodeoxyuridine-incorporated human chromosomes.
The present study applied scanning near field optical/atomic force microscopy (SNOM/AFM) to the observation of human chromosomes immunostained with an anti-BrdU antibody after incorporation of BrdU into DNA. Human lymphocytes were cultured in BrdU for 72 h and their chromosomes were prepared with a standard method for light microscopy. After additional fixation with 15% formalin in phosphate buffered saline, the specimens were denatured with 2N HCI with 0.1% Triton-X 100, immunostained with the anti-BrdU antibody, and observed both by fluorescence microscopy and by SNOM/AFM. The preparation technique used in the present study enabled the differential staining of sister chromatids in each chromosome, and sister chromatid exchanges (SCEs) were recognized in some chromosomes of the metaphase spread. Observations of the specimens by SNOM/AFM further provided the simultaneous collection of topographical and fluorescent images of the same portions of BrdU-incorporated chromosomes. The resolution of the fluorescence images by SNOM/AFM was greater than that obtained by fluorescence microscopy. Superimposition of topographical and fluorescent images of the chromosomes is useful for the precise analysis of the fine structure of chromosomes in relation to the SCEs. The application of SNOM/AFM to the BrdU-incorporated chromosomes is thus useful for the analysis of the fine structure of chromosomes in relation to their function.